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(57) ABSTRACT

A pedicure spa including a fluid retaining basin. An impeller
operatively coupled to the basin. An enclosure removably
coupled to the basin, the enclosure including an upper region
and a lower region, and defining a plurality of orifices 1n the
upper region and the lower region, with the enclosure config-
ured to enclose the impeller and direct fluid tflow towards a
foot region of the basin defined between a wall of the basin
and the lower region of the enclosure.

17 Claims, 4 Drawing Sheets
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1
IMPELLER ENCLOSURE

FIELD OF THE INVENTION

The present invention relates generally to the field of spa 5
devices. More specifically, the invention relates to a closure
for an impeller for use 1n a fluid basin to provide a massaging
elfect 1n a pedicure spa.

BACKGROUND OF THE INVENTION 10

It 1s generally known to provide for a spa device, such as
pedicure spas, health spas, whirlpools, jet stream exercisers,
foot spas, etc. Such known spa devices are typically used 1n
commercial and recreational settings for hydrotherapy, mas- 15
sage, stimulation, pedicure, and bathing purposes. However,
such spa devices have several disadvantages including being
difficult to thoroughly clean, requiring complicated mainte-
nance schedules.

Water quality can become a problem 1n systems that use 20
circulating water that comes into contact with the human
body where the spa 1s not thoroughly cleaned. Several actions
have been taken 1n an attempt to overcome this difficulty,
including the addition of chemicals (e.g., bleach) into the
water to help control bacteria growth. Despite such efforts, 25
however, water quality 1s sometimes still difficult to maintain.
For example, bacteria can develop simple defense mecha-
nisms to counter chemical attacks such as forming a protec-
tive outer coating that acts as a barrier against harsh chemical
treatments. The destruction of the outer coating 1s generally 30
difficult with chemicals alone. Often times, chemicals are
only effective 1n destroying the outer coating when used for
extended periods of time, sometimes hours. Therefore, the
preferred method of eliminating bacteria from systems 1s
through mechanical means such as abrasion (e.g., removal 35
with a rag and a chemical cleanser that has anti-bacterial
capabilities). Furthermore, many spa devices have intricate
and elaborate systems of pipes that move water from a pump,
through a filtering system, and ultimately to one or more
nozzles (e.g., openings) that deliver water back to a basin for 40
re-circulation. In the case of a pedicure basin, the process of
cleaning after each pedicure mvolves draiming the water from
the system, spraying the basin with some type of anti-bacte-
rial cleanser, circulating the water for a period ol time, rinsing,
and then refilling with fresh water. Because there are pipes 45
and fittings, 1t 1s often difficult to mechanically scrub every
component that comes 1nto contact with water. In addition,
alter a system 1s drained, some water may remain within the
piping system, usually in cracks and crevices or low spots in
the pumping system. For example, the pump itself 1s usually 50
a sealed unit that may be difficult to completely drain. It 1s
within these areas that the bacteria tend to grow the outer
coating as a defensive mechanism against attack from anti-
bacterial chemicals, especially when the pedicure system 1s
not used for extended periods (e.g., overnight, weekends, 55
etc.). Consequently, water quality may be diminished 1n con-
ventional piped systems that are not effectively cleaned.

Another problem with known spa devices 1s that they often
provide a harsh massaging efiect to the feet by pointing a
small number of nozzles (e.g., openings) toward the feet. 60
These nozzles are generally connected via pipes and hoses to
a single centrifugal pump that produces a very high pressure
(20-40 psi1) and a relatively low volume of water. Customers
often complain that the jets of water produced in this manner
are too rough, 1n some cases even producing pain or discom- 65
tort. Although the jets can be partially closed to reduce the
force of the water stream, this also reduces the water volume.
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Consequently, the massage effect 1s minimized since the jets
are often a considerable distance away from the feet (e.g., 1n
the walls of the basin).

Accordingly, it would be advantageous to provide a spa
apparatus that substantially avoids the problems of bacterial
growth by eliminating the need for pipes and/or pumps. Fur-
ther, 1t would be advantageous to provide a spa apparatus with
a removable enclosure for the impeller that provides a series
of apertures through which fluid 1s moved to create a massage
cifect. Further, 1t would be advantageous to provide an enclo-
sure with a relatively small number of components that 1s
casily removable to facilitate easy cleaning of the spa. Addi-
tionally, 1t would be desirable to provide an easily removable
pump system that may be exchanged and/or cleaned 1n a
sanitation bath or dishwasher.

SUMMARY OF THE INVENTION

One embodiment of the invention relates to a pedicure spa
containing fluid including a fluid retaining basin. An impeller
operatively coupled to the basin. An enclosure removably
coupled to the basin, the enclosure including an upper region
and a lower region, and defining a plurality of orifices in the
upper region and the lower region, with the enclosure config-
ured to enclose the impeller and direct fluid flow towards a
foot region of the basin defined between a wall of the basin
and the lower region of the enclosure.

Another embodiment of the invention relates to an enclo-
sure for an impeller included 1n a pedicure spa having a fluid
retaining basin. The enclosure includes a cylindrical impeller
housing having a closed end proximate an upper region and
an open end proximate a lower region. A plurality of orifices
defined in the upper region and the lower region, with the
impeller housing configured to enclose the impeller and
direct fluid flow towards a foot region of the basin defined
between a wall of the basin and the lower region of the
impeller housing.

Another embodiment of the invention relates to a spa appa-
ratus that includes a basin for retaining fluid. An impeller
operatively coupled to the basin. A motor coupled to the
impeller. An enclosure removably coupled to the basin, the
enclosure having an upper region and a lower region, and
defining a plurality of orifices 1n the upper region and the
lower region, with the enclosure configured to enclose the
impeller and direct fluid flow towards a foot region of the
basin defined between a wall of the basin and the lower region
of the enclosure, the enclosure including a gasket coupled to
the basin, with the gasket defining a tab on the gasket circum-
terence edge, a cylindrical impeller housing having a first end
and a second end, with the impeller housing defining a first
key slot proximate the first end and configured to engage the
tab, and with the impeller housing defining a protrusion
proximate the second end. A cover having a closed end and an
open end, with the cover defining a second key slot proximate
the open end and configured to engage the protrusion,
wherein the impeller 1s 1n fluid communication with the basin
and enveloped 1n the enclosure when the tab and first key slot
are engaged and the protrusion and second key slot are
engaged.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an 1sometric view of a spa including an enclosure
for an 1impeller according to an exemplary embodiment.

FIG. 2 1s an exploded view of the enclosure and impeller
system 1n FIG. 1 according to an exemplary embodiment.
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FIG. 3 1s cross-section of the enclosure 1in FIG. 1 taken
along line 3-3.

FIGS. 4-8 are partial cross-sections of the impeller enclo-
sure 1 FIG. 3 showing the coupling of two components. The
coupling involves a tab or protrusion on a first component and
a key channel on a second component.

FIG. 9 1s an exploded view of an enclosure for an impeller
according to another exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Referring to FIG. 1, an enclosure for an impeller for a
pedicure spa 10 1s shown according to an exemplary embodi-
ment. According to an exemplary embodiment, a spa 10
includes a flmd-retaining basin 12 that 1s configured for use 1n
foot massages, pedicures and other activities related to the
feet, including bathing, soaking, stimulating, etc. It should be
understood that other spa uses, for example a full body spa or
a bath tub can employ the impeller enclosure system.

Basin 12 includes upright walls 13 and 1s configured to
retain fluid (e.g., water) for use with various cleaning and/or
massage activities. A foot region 135 1s defined between the
walls 13 of the basin 12 and the enclosure 20. Spa 10 also
includes an impeller 14 operatively coupled to basin 12, and
a motor (not shown) located external to basin 12 for rotating
impeller 14.

An 1impeller coupling assembly 18 secures the impeller 14
to the motor pump shaft 17 while providing a water tight seal
to prevent water from leaking from the basin. Impeller cou-
pling assembly 18 a spring biased water seal 16 having a
spring member such as a coil spring located therein, a carbon
ring 19, and an upper impeller shait 21.

Spring biased water seal 16 includes a lower metal plate
holding the coil spring. An upper metal plate covers the top
portion of the coil spring. A rubber jacket secures the upper
and lower metal plates and coil spring together. The rubber
jacket fits within the opening of the basin about threaded
pump shait 17.

Upper impeller shaft 21 includes a recess (not shown)
facing the spring biased seal 16. A rubber housing 1s located
within the recess to hold a ceramic ring seal that freely rotates
on carbon ring seal 19. Upper impeller shait 21 includes a
temale threaded bore that threadingly receives threaded pump
shaft 17. Upper impeller shaft 21 further includes a keyed
shaft 23 that 1s received within a keyed opening of impeller
14.

The impeller coupling assembly 18 1s assembled by plac-
ing spring biased seal 16 within an opening of the basin
proximate opening 30 of the lock plate 22. Carbon ring 19 1s
located 1n a recess proximate the top of spring biased seal 16.
Upper impeller shaft 21 1s threaded onto threaded pump shatt
17. As upper impeller shatt 21 is threaded on to pump shatt 17
spring biased seal 16 1s compressed and the rubber jacket 1s
forced outwardly forming the water tight seal. The ceramic
ring within the upper impeller shatt 21 forms a rotating seal
with carbon ring 19.

Referring now to FIGS. 2-8, 1n one exemplary embodi-
ment, enclosure 20 1s configured to substantially enclose
impeller 14 and separate impeller 14 from the interior of basin
12. Enclosure 20 includes a lock plate 22, a cylindrical impel-
ler housing 24, and an impeller cover 26. As explained further
below, fluid 1s pulled into enclosure 20 by the action of 1impel-
ler 14 and expelled from enclosure 20 wherein the massage
elfect 1s created.

Lock plate 22 1s a generally flat member that 1s coupled
between impeller housing 24 and basin 12. Lock plate 22 1s an
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annular body with a central opening 30, a plurality of aper-
tures 32 and an outer circumierence edge 34. Lock plate 22
may also provide a sealing function and may be formed from
any material that 1s suitable for substantially sealing the space
between impeller housing 24 and basin 12 (e.g., silicone,
polychloroprene rubber, etc). Central opening 30 receives a
shaft 17 from the motor. Apertures 32 may be provided cir-
cumierentially in lock plate 22 to receive a fastening member,
shown as screws 28, used to couple lock plate 22 to basin 12.
Outer circumierence edge 34 includes one or more generally
evenly spaced coupling features, shown as tabs 38 (e.g., pro-
trusions, projections, extensions, tlaps, etc.). Tabs 38 are con-
figured to engage features 1n impeller housing 24 to couple
lock plate 22 to impeller housing 24.

Impeller housing 24 1s a generally thin-walled member
with an inner diameter approximately equal to the outer diam-
cter of lock plate 22. Impeller housing 24 has a lower end 40
and a upper end 42 opposite lower end 40 and a sidewall 25
extending therebetween. Lower end 40 has a plurality of key
slots 44 spaced approximately equal to the spacing of tabs 38
on lock plate 22. Upper end 42 has a plurality of generally
evenly spaced coupling features, shown as tabs 48 (e.g., pro-
trusions, projections, extensions, flaps, etc.) that extend out-
ward from mmpeller housing 24. Tabs 48 are configured to
engage features i cover 26 to couple impeller housing 24 to
cover 26. Impeller housing 24 also includes one or more
orifices 49 may be evenly spaced about the periphery of
impeller housing 24 proximate lower end 40. Orifices 49 may
also be located to face the sides of the basin and not the front
and/or back 1in order to direct the flow. Further, orifices 49
may be located to face the forward part of the basin to create
a flow that hits the front portion of the basin and then flows
along bother side walls of the basin toward a rear region of the
basin. Orifices 49 are openings (e.g., apertures, holes, outlets
ctc.) that allow fluid to be expelled from impeller housing 24.
Impeller housing 24 may be composed of various materials
including plastic, metal, or some combination of plastic and
metal.

Referring now especially to FIGS. 4-8, a coupling mecha-
nism, mvolving key slots 44 1s shown. Key slots 44 have a
vertical portion 45 extending inward from lower end 40 and a
horizontal portion 46 extending sideways from the end of
vertical portion 45 opposite lower end 40. Impeller housing
24 15 coupled to lock plate 22 by sliding impeller housing 24
over lock plate 22, fitting tabs 38 1nto vertical portions 45 of
key slots 44. Impeller housing 24 1s then rotated slightly,
sliding tabs 38 into horizontal portions 46 of key slots 44,
substantially trapping tabs 38 1n key slots 44.

Cover 26 1s a generally cup-shaped member (e.g., lid, cap,
top, etc) with a diameter that may be approximately equal to
the diameter of impeller housing such that when cover 26 1s
coupled to impeller housing 24, they form a substantially
smooth outer surface. Cover 26 has an open end 50 and a
closed end 52 opposite open end 50. Open end 50 has a
plurality of key slots spaced approximately equal to the spac-
ing of tabs 48 on impeller housing 24. Cover 26 1s coupled to
impeller housing 24 1n a manner similar to the manner 1impel-
ler housing 24 1s coupled to lock plate 22. When cover 26 1s
engaged with impeller housing 24, impeller housing 24 and
cover 26 form a single unitary member enveloping impeller
14. Cover 26 also includes one or more arcuate slots 59 evenly
spaced about the periphery of cover 26 proximate closed end
52. Arcuate slots 59 are openings (e.g., apertures, holes, inlets
etc.) that allow fluid flow 1nto the impeller housing 24. Cover
26 may be composed of various materials including plastic,
metal, or some combination of plastic and metal.
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Enclosure 20 defines an upper region 27 and a lower region
29. Enclosure 20 directs tluid flow towards the foot region 15
which in one exemplary embodiment 1s defined between a
wall 13 of basin 12 and lower region 29 of enclosure 20.
Upper region 27 and lower region 29 of enclosure 20 can be
separated by an intermediate bafifle 51 positioned inside
enclosure 20. Intermediate baitle 51 defines a circular open-
ing 33, typically centrally located. Circular opening 53 pro-
vides fluild communication between upper region 27 and
lower region 29 of enclosure 20. Intermediate batfle 31 may
be formed integrally with impeller housing 24. It i1s also
contemplated that baitle 51 may define a plurality of openings
to provide fluild communication within enclosure 20. How-
ever, circular opening 33 provides a funneling effect of the
fluid from upper region 27 to lower region 29. This provides
enhanced flow from impeller 14 to onifices 49 in 1mpeller
housing 24.

Referring to FIGS. 2 and 3, intermediate baitle 51 extends
inwardly from enclosure housing 24 and extends over a por-
tion of the impeller 14. Impeller 14 has a rotational axis and an
outer edge distal from the rotational axis. Baitle 51 extends
inwardly over the outer edge of the impeller 14 toward the
rotational axis of impeller 14. Batile opening 33 1s offset from
the outer edge of impeller 14 toward the rotational axis of
impeller 14.

According to other exemplary embodiments, the fluid pres-
sure may be raised or lowered by changing the shape or
number of either orifices 49 or arcuate slots 59.

Referring now to FIG. 9, an enclosure 1s shown according,
to another exemplary embodiment. Enclosure 110 1s config-
ured to substantially enclose impeller 14 and separate impel-
ler 14 from the interior of basin 12. Enclosure 110 comprises
a lock plate 122 and a cylindrical impeller housing 124. Lock
plate 122 1s a generally flat sealing member that 1s coupled
between impeller housing 124 and basin 12. Lock plate 122 1s
an annular body with a central opening 130, a plurality of
apertures 132 and an outer circumierence edge 134. Central
opening 130 recerves a shatt 17 from the motor. Apertures 132
may be provided circumierentially 1 lock plate 122 to
receive a fastening member, shown as screws 128 used to
couple lock plate 122 to basin 12. Lock plate 122 may be
plastic and/or any maternial that 1s suitable for substantially
sealing the space between impeller housing 124 and basin 12
(e.g., silicone, polychloroprene rubber, etc). Outer circumier-
ence edge 134 includes one or more generally evenly spaced
coupling features, shown as tabs 138 (e.g., protrusions, pro-
jections, extensions, tlaps, etc.). Tabs 138 are configured to
engage features 1n impeller housing 124 to couple lock plate
122 to impeller housing 124.

Impeller housing 124 1s a generally thin-walled member
with an inner diameter approximately equal the outer diam-
eter of lock plate 122. Impeller housing 124 has an open end
140 and a closed end 142 opposite open end 140. Open end
140 has a plurality ol key slots 44 spaced approximately equal
to the spacing of tabs 138 on lock plate 122. Impeller housing,
124 1s coupled to lock plate 122 by sliding impeller housing
124 over lock plate 122, fitting tabs 138 into vertical portions
45 of key slots 44. Impeller housing 124 1s then rotated
slightly, sliding tabs 138 into horizontal portions 46 of key
slots 44, substantially trapping tabs 138 1n key slots 44 and
compressing lock plate 122 between impeller housing 124
and basin 12. Impeller housing 124 also includes one or more
orifices 149 evenly spaced about the periphery of impeller
housing 124 proximate open end 140. Orifices 149 are open-
ings (e.g., apertures, holes, outlets etc.) that allow fluid to be
drawn 1nto enclosure 120 by impeller 14. Impeller housing
124 also includes one or more arcuate slots 159 evenly spaced
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about the periphery of impeller housing 124 proximate closed
end 142. Arcuate slots 159 are openings (e.g., apertures,
holes, inlets etc.) that allow fluid to be pushed out of enclosure
120 by impeller 14. Impeller housing 124 may be composed
of various materials including plastic, metal, or some combi-
nation of plastic and metal. Similar to impeller housing 20
shown 1n FIG. 2, impeller housing 124 may include a battle
similar to baftle 51 located therein.

According to other exemplary-embodiments, the fluid
pressure may be raised or lowered by changing the shape or
number of either orifices 149 or arcuate slots 159.

For purposes of this disclosure, the term “coupled” means
the joining of two components (electrical or mechanical)
directly or indirectly to one another. Such joining may be
stationary in nature or movable in nature. Such joining may be
achieved with the two components (electrical or mechanical)
and any additional intermediate members being integrally
defined as a single unitary body with one another or with the
two components or the two components and any additional
member being attached to one another. Such joining may be
permanent 1n nature or alternatively may be removable or
releasable 1n nature.

The present disclosure has been described with reference
to example embodiments, however workers skilled 1n the art
will recognize that changes may be made 1 form and detail
without departing from the spirit and scope of the invention.
For example, although different example embodiments may
have been described as including one or more features pro-
viding one or more benefits, 1t 1s contemplated that the
described features may be interchanged with one another or
alternatively be combined with one another in the described
example embodiments or 1n other alternative embodiments.
Because the technology of the present disclosure is relatively
complex, not all changes in the technology are foreseeable.
The present disclosure described with reference to the
example 1s manifestly intended to be as broad as possible. For
example, unless specifically otherwise noted a single particu-
lar element may also encompass a plurality of such particular
clements.

It 1s also important to note that the construction and
arrangement of the elements of the system as shown 1n the
preferred and other exemplary embodiments 1s 1illustrative
only. Although only a certain number of embodiments have
been described 1n detail 1n this disclosure, those skilled 1n the
art who review this disclosure will readily appreciate that
many modifications are possible (e.g., variations 1n sizes,
dimensions, structures, shapes and proportions of the various
clements, values of parameters, mounting arrangements, use
of materials, colors, orientations, etc.) without materially
departing from the novel teachings and advantages of the
subject matter recited. For example, the pitch of the blades of
impeller 14 may be changed to change the direction of fluid
flow from the bottom to top of the impeller housing. The pitch
ol the blades could also be configured to increase the pressure
of the fluid flow 1f this 1s desired. Additionally, the blades of
the impeller could be arranged such that the water flowed nto
the impeller housing through openings 49 and exited through
openings 39. It 1s also contemplated that openings 59 could be
located on the lower portion of impeller housing 20 and
openings 49 could be located on the upper portion of impeller
housing 20. Impeller as used herein covers both an impeller
and propeller. Further, elements shown as integrally formed
may be constructed of multiple parts or elements shown as
multiple parts may be integrally formed, the operation of the
assemblies may be reversed or otherwise varied, the length or
width of the structures and/or members or connectors or other
clements of the system may be varied, the nature or number of
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adjustment or attachment positions provided between the
clements may be varied. It should be noted that the elements
and/or assemblies of the system may be constructed from any
ol a wide variety of materials that provide suificient strength
or durability. Accordingly, all such modifications are
intended to be included within the scope of the present dis-
closure. Other substitutions, modifications, changes and
omissions may be made in the design, operating conditions
and arrangement of the preferred and other exemplary
embodiments without departing from the spirit of the present
subject matter.

What 1s claimed 1s:

1. A pedicure spa containing fluid, comprising:

a fluid retaining basin;

an 1mpeller coupled to the basin;

an enclosure removably coupled to the basin, the enclosure

including an upper region and a lower region, and defin-
ing a plurality of orifices 1n the upper region and the
lower region, with the enclosure configured to enclose
the impeller and direct fluid tlow towards a footregion of
the basin defined between a wall of the basin and the
lower region of the enclosure, and

an itermediate baitle positioned 1n the enclosure and sepa-

rating the upper region and the lower region, with the
battle defining an annular opening, wherein the upper
region 1s 1n fluid communication with the lower region,
the impeller being located in the lower region and the
baftle extending imwardly from the enclosure and
extending over a portion of the impeller.

2. The pedicure spa of claim 1, wherein the enclosure 1s a
cylindrical impeller housing having a closed end proximate
the upper region and an open end proximate the lower region.

3. The pedicure spa of claim 2, including a lock plate
coupled to the basin, with the lock plate defining a tab on the
lock plate circumierence edge, and the enclosure defines a
key slot proximate the open end and configured to recerve the
tab within a portion of the key slot, wherein the enclosure 1s
secured to the basin.

4. The pedicure spa of claim 2, wherein the closed end of
the enclosure 1s removably secured to the impeller housing.

5. The pedicure spa of claim 1, wherein the impeller and
enclosure are configured to direct fluid flow from the basin
into the upper region of the enclosure and from the lower
region of the enclosure back into the basin.

6. The pedicure spa of claim 1, wherein the orifices are one
of circular holes and elongated slots.

7. The pedicure spa of claim 6, wherein the orifices are
configured to produce a predetermined fluid pressure in the
basin.

8. The pedicure spa of claim 1, wherein the enclosure 1s
composed of material from a group consisting of metal, plas-
tic, and a combination of metal and plastic.
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9. The pedicure spa of claim 1, wherein the orifices are
defined 1n a side wall of the enclosure.

10. A spa apparatus comprising:

a basin for retaining fluid;

an 1mpeller coupled to the basin; and

an enclosure removably coupled to the basin, the enclosure

having an upper region and a lower region, and defiming
a plurality of orifices 1n the upper region and the lower
region, with the enclosure configured to enclose the
impeller and direct fluid flow towards a foot region of the
basin defined between a wall of the basin and the lower
region of the enclosure, the enclosure including a lock
plate coupled to the basin, with the lock plate defining a
tab on the lock plate circumierence edge, a cylindrical
impeller housing having a first end and a second end,
with the impeller housing defining a first key slot proxi-
mate the first end and configured to engage the tab, and
with the impeller housing defining a protrusion proxi-
mate the second end; and

a cover having a closed end and an open end, with the cover

defining a second key slot proximate the open end and
configured to engage the protrusion, wherein the impel-
ler 1s 1n fluid communication with the basin and envel-
oped in the enclosure when the tab and first key slot are
engaged and the protrusion and second key slot are
engaged.

11. The spa apparatus of claim 10, wherein the orifices are
defined 1n a sidewall of the impeller housing.

12. The spa apparatus of claim 10, wherein the orifices are
evenly spaced around the perimeter of the impeller housing
and cover.

13. The spa apparatus of claim 10, wherein the orifices and
arcuate slots are configured to produce a predetermined fluid
pressure 1n the basin.

14. The spa apparatus of claim 10, wherein one of the
impeller housing and cover 1s composed of material from a
group consisting of metal, plastic, and a combination of metal
and plastic.

15. The spa apparatus of claim 10, wherein the impeller
housing and cover are a single unitary member.

16. The spa apparatus of claim 10, wherein the basin 1s
configured as a pedicure basin.

17. The spa apparatus of claim 1, wherein the impeller has
a rotational axis and an outer edge distal from the rotational
axis, the battle extending inwardly over the outer edge of the
impeller toward the rotational axis of the impeller, the battle
opening being oifset from the outer edge of the impeller
toward the rotational axis of the impeller.




	Front Page
	Drawings
	Specification
	Claims

